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(57)Abstract: 

PROBLEM TO BE SOLVED: To promote increase in the 
speed of shutter opening/closing operation, by using a 
plurality of small and light shutter vanes for locally to 
mnterrupting the beam cross section of an exposure 
light, and significantly improve the productivity of 
semiconductor devices. 

SOLUTION: A shutter 14 made up of a pair of rotary 
shutter units 40a and 40b is provided in the optical path 
of an exposure light to be exposed to a wafer or the like, 
and the rotary shutter units 40a and 40b are 
synchronously rotated by motors 45a and 45b. The beam 
cross section of the exposure light is interrupted by, for 
example, sectors 43a and 43b of the rotary shutter units 
40a and 40b. The sectors 43a and 43b can be smaller 
than in the case where the entire beam cross section of 
the exposure light is interrupted by a single sector. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The shutter for exposure which has a driving means for carrying out the rotation drive of two 
or more rotating disc shutter units which shade locally the beam cross section of the exposure light 
generated from the light source, respectively, and these two or more rotating disc shutter units 
synchronous, and the control means which controls said driving means based on the light exposure of 
the exposed body by said exposure light. 

[Claim 2] The shutter for exposure according to claim 1 characterized by equipping each rotating disc 
shutter unit with at least one shutter wing. 

[Claim 3] The shutter for exposure according to claim 2 characterized by constituting each rotating disc 
shutter unit so that a shutter wing may be aslant inserted to the optical path of exposure light. 
[Claim 4] The aligner which has a maintenance means to hold the exposed body exposed by the 
exposure light irradiated through claim 1 thru/or the shutter for exposure given in 3 any 1 terms, and this 
shutter for exposure. 

[Claim 5] The device manufacture approach of having the process which exposes a wafer with an 
aligner according to claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shutter for exposure, aligner, and the device 
manufacture approach of using for the aligner for manufacturing the semi-conductor device made highly 
minute. 
[0002] 

[Description of the Prior Art] In manufacture of a semi-conductor device etc., the contraction projection 
aligner (henceforth a "stepper") which reduces the pattern of the original editions, such as a reticle, with 
a contraction projection lens, and is generally projected on substrates, such as a wafer, is used. It is 
repeating by turns the process which carries out step migration of the X-Y stage which carried the wafer, 
and an exposure process, and this is imprinted, it can be burned and uses the ten pattern number of the 
original editions, such as a reticle, as one wafer. 

[0003] In recent years, in order to raise the productivity of a stepper, the closing motion rate of the 
shutter arranged by the optical path of exposure light etc. is made quick, and efforts to shorten the 
exposure cycle time are made. Moreover, in order to accelerate exposure, high sensitivity-ization of the 
resist applied to a wafer etc. is also advanced quickly. 

[0004] In addition, as a shutter of the light source optical system which generates exposure light, the 
rotating disc shutter which shades exposure light by one shutter wing was used (refer to JP,9-27446,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, since according to the above-mentioned Prior art 
the shutter of the light source optical system which generates exposure light is constituted as mentioned 
above so that it may shade by inserting one shutter wing in the optical path of exposure light, it is 
necessary to make the dimension of a shutter wing larger than the beam cross section of exposure light. 
[0006] Moreover, since a shutter wing deforms or there is a possibility of dissolving when a shutter is 
closed and a shutter wing absorbs the heat of exposure light, it is devised so that mirror plane processing 
of the front face of a shutter wing may be carried out and exposure light may generally be reflected, but 
if the exposure light reflected by the shutter wing reverses toward the light source, heat fluctuation will 
be produced in the light source. Then, it is common to insert a shutter wing aslant to the optical path of 
exposure light, for this reason the beam cross section of the flux of light which shades by the shutter 
wing serves as an ellipse form so that the reflected light of a shutter wing may not reverse in the light 
source. 

[0007] Therefore, in order to shade by one shutter wing, the dimension of a shutter wing must be far 
enlarged from a beam cross section perpendicular to an optical path. 

[0008] On the other hand, although it is necessary to make the closing motion rate of a shutter quick in 
order to raise the throughput of an aligner, by the large shutter wing of moment of inertia, a limitation is 
in improvement in the speed of a shutter by the large-scale method as mentioned above. 
[0009] Then, sufficient effectiveness is not expectable, although exposure light is extracted, a beam 
cross section is made small, or it is lightweight in the quality of the material of a shutter wing and the 
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approach of lightweight-izing a shutter wing by choosing the ingredient excellent in thermal resistance is 
adopted, since a shutter wing is miniaturized. 

[0010] This invention is made in view of the unsolved technical problem which the above-mentioned 
Prior art has, and improvement in the speed of a shutter switching action is promoted by using two or 
more small and lightweight shutter wings which shade the beam cross section of exposure light locally, 
and it aims at offering the shutter for exposure, aligner, and the device manufacture approach of 
improving the productivity of a semi-conductor device etc. sharply. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the shutter for 
exposure of this invention is characterized by having a driving means for carrying out the rotation drive 
of two or more rotating disc shutter units which shade locally the beam cross section of the exposure 
light generated from the light source, respectively, and these two or more rotating disc shutter units 
synchronous, and the control means which controls said driving means based on the light exposure of 
the exposed body by said exposure light. 

[0012] It is good to equip each rotating disc shutter unit with at least one shutter wing. 

[0013] Moreover, it is good to constitute each rotating disc shutter unit so that a shutter wing may be 

aslant inserted to the optical path of exposure light. 

[0014] 

[Function] Two or more rotating disc shutter units are rotated synchronous, and the whole beam cross 
section of exposure light is shaded by inserting the shutter wing of each rotating disc shutter unit in the 
optical path of exposure light at coincidence. By one shutter wing, compared with the case where the 
whole beam cross section of exposure light is shaded, it reduces sharply and-izing of the dimension of 
each shutter wing can be carried out [ lightweight ]. By this, the moment of inertia of each shutter wing 
is reduced, and improvement in the speed of a shutter can be promoted greatly. 
[001 5] If each rotating disc shutter unit is equipped with two or more shutter wings on the revolving 
shaft, when a rotating disc shutter unit rotates one time, the switching action of a multiple-times shutter 
can be performed. 

[0016] Moreover, if each rotating disc shutter unit is constituted so that a shutter wing may be aslant 
inserted to the optical path of exposure light, it can prevent the reflected light of a shutter wing reversing 
in the light source. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing. 

[001 8] Drawing 1 is what shows the aligner by the gestalt of 1 operation. This The mercury lamp 1 1 
which is the light source, and the ellipse mirror 12 which condenses the exposure light generated from 
the mercury lamp 1 1, The 1st lens 13 from which the flux of light of exposure light is extracted, and the 
shutter 14 which is a shutter for exposure, The 2nd lens 15 which returns the flux of light extracted with 
the 1st lens 13 to parallel light, The light source optical system 10 containing the half mirror 16 grade 
which takes out a part of exposure light, The reticle stage 21 on which the reticle R which is the original 
edition which has the pattern imprinted to each shot of the wafer W which is the exposed body 
(substrate) is put, The projection optics 20 which has the contraction projection lens 22 grade which 
carries out contraction projection of the pattern on Reticle R at Wafer W, Wafer W is carried, it has 
thetaZ tilt stage 31 which moves in the direction of an optical axis, and the wafer stage 30 which is the 
maintenance means which consists of X-Y stage 32 grade which moves Wafer W in the XY direction, 
and an X-Y stage location is measured by the laser interferometer 33. 

[0019] As shown in drawing 2 , a shutter 14 has the rotating disc shutter units 40a and 40b of a pair, and 
one rotating disc shutter unit 40a by three shutter wings 41a-43a aslant inserted to the optical path of 
exposure light By three shutter wings 41b-43b by which more than the upper half of the beam cross 
section of exposure light is locally shaded, and rotating disc shutter unit 40b of another side is similarly 
inserted aslant to the optical path of exposure light one by one One by one, it is constituted so that more 
than the lower half of die beam cross section of exposure light may be shaded locally. 
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[0020] Three shutter wings 41a-43a of each rotating disc shutter units 40a and 40b, and 41b-43b form 
the protection-from-light section of 60 degrees of central angles in a hoop direction at intervals of 60 
degrees around revolving shafts 44a and 44b. The rotation mechanical component of each rotating disc 
shutter units 40a and 40b has the motors 45a and 45b which are the driving means which rotate 
revolving shafts 44a and 44b, and the rotary encoders 46a and 46b for detecting the rotation location, 
and Motors 45a and 45b are connected to the controller 50 which is a control means through Motor 
Driver 47a and 47b. Based on the output of the photodetector 17 which detects a part of exposure light 
taken out with the half mirror 16, a controller 50 controls the opening time amount of a shutter 14 so that 
the addition light exposure of Wafer W becomes a predetermined value. 

[0021] In addition, since the rotating disc shutter units 40a and 40b are the shutter wings 41a-43a and a 
thing which inserts 41b-43b aslant to the optical path of exposure light as mentioned above, the 
mechanical component containing Motors 45a and 45b etc. is mutually arranged in the opposite side on 
both sides of the shutter wings 41a-43a, and 41b-43b so that the optical path of exposure light may not 
be interrupted. 

[0022] Drawing 3 is the schematic diagram showing the switching action of a shutter 14. Since each 
shutter wings 41a-43a and both the edges of 41b-43b need to make the same configuration the 
configuration which crosses exposure light in order to make addition light exposure of the exposure field 
of Wafer W into homogeneity, it considers as the configuration where the protection-from-light section 
and opening were prepared in the disk at intervals of 60 degrees, as mentioned above. Moreover, it 
constitutes so that both the rotating disc shutter units 40a and 40b may always serve as a fixed 
protection-from-light configuration, and the shutter wings 41a-43a and the radii parts of 41b-43b may 
lap with the location which divides the beam cross section of exposure light into two equally. 
[0023] The field shown with the slash of drawing 3 is the beam cross section of the exposure light which 
a shutter 14 shades. As mentioned above, since the shutter wings 41a-43a, and 41b-43b are aslant 
inserted to exposure light, the configuration (beam cross section) of the exposure flux of light in the 
protection-from-light section of a shutter 14 turns into elliptical. 

[0024] That is, since the mercury lamp 1 1 of the light source optical system 10 is powerful, there are the 
shutter wings 41a-43a and a possibility that 41b-43b may prevent melting or deforming with heat. Then, 
the shutter wings 41a-43b, and 41b-43b are aslant inserted to exposure light so that mirror plane 
processing may be performed to a shutter wing front face, and the reflected light may return to a 
mercury lamp 1 1 and the illuminance change by the temperature change may not arise. 
[0025] Below, the switching action of a shutter 14 is explained. If upper rotating disc shutter unit 40a 
rotates to an illustration clockwise rotation and 1 5 degrees downward rotating disc shutter unit 40b 
rotates to an illustration counterclockwise rotation from the protection-from-light condition (shutter 
close) shown in (a) of drawing 3 , it will be in the condition that a part of exposure light penetrates as 
shown in (b) of this drawing. If only 60 degrees of each rotating disc shutter units 40a and 40b rotate, as 
shown in (c) of drawing 3 , a shutter 14 will be in the condition of full open (shutter open), and exposure 
of Wafer W will be performed. 

[0026] When a part of exposure light is shaded as it is shown in (d) of drawing 3 , when each rotating 
disc shutter units 40a and 40b pull, it rotates like a continuation at the time of exposure termination and 
only 15 degrees rotates, 30 degrees rotated, the one half of exposure light is shaded as shown in (e) of 
this drawing and 60 degrees rotates, it will be in a shutter close condition as [ show / in (f) of this 
drawing ]. Thus, closing motion of a shutter 14 is performed by rotating intermittently 60 degrees of 
each rotating disc shutter units 40a and 40b at a time. 

[0027] Since it is what performs the switching action of a shutter by two shutter wings of the beam cross 
section of exposure light which shade one half at least according to the gestalt of this operation, 
compared with the case where a shutter is opened and closed by one shutter wing, a shutter wing is 
miniaturized sharply and the moment of inertia when rotating a shutter wing can be reduced. By **, 
improvement in the speed of a shutter can be promoted greatly. 

[0028] If it explains in detail, drawing 4 shows the configuration of the shutter wing A by the gestalt of 
this operation as a continuous line, shows the configuration of the conventional shutter wing B with a 
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broken line, and compares both moment of inertia. The formula of moment-of-inertia J of a shutter is 
J=Jsh+Jmh when moment of inertia of Jsh and a motor holder part is set to Jmh for the moment of 
inertia of a shutter wing part. (1) 

It is come out and expressed. The moment of inertia Jsh of a shutter wing part is set to one half of the 
moment of inertia of the disk of the same diameter. If board thickness of rho and the shutter wings A 
and B is set [ the diameter of a revolving shaft / the diameter of Dl and the shutter wing A / the diameter 
of D2 and the shutter wing B ] to L for the specific gravity of D3 and an ingredient, respectively, it is 
moment-of-inertia Jnew of the shutter wing part of the shutter wing A. Jnew =pirhoL(D24-D14)/3 2x1/2 
(2) 

Moment-of-inertia Jold of the shutter wing part of the shutter wing B Jold =pirhoL(D34-D14)/32xl/2 
(3) 

It can express. It sets in the gestalt of this operation and is Jold >Jnew »Jmh. (4) 
Dl :D2:D 3**1:4:6 (5) 

Since it is ******, the ratio of the moment of inertia of the shutter wing part of the shutter wing A and 
the shutter wing part of the shutter wing B is Jnew. : Jold **1 :5 (6) 

It becomes. That is, the shutter by the gestalt of this operation can reduce moment of inertia to 5 by 
about 1/as compared with the shutter of the conventional example. Next, the exposure cycle of Wafer W 
is explained. 

[0029] The light is always switched on and the mercury lamp 1 1 has covered exposure light by the 
shutter wings 41a and 41b before exposure initiation. It is controlling the rotation location of the rotating 
disc shutter units 40a and 40b, a controller 50 supervising rotary encoders 46a and 46b, and applying a 
servo to Motor Driver 47a and 47b. 

[0030] If an exposure initiation instruction is issued, a controller 50 will start the monitor of a 
photodetector 17 and will drive delivery and Motors 45a and 45b for the signal which rotates 60 degrees 
of rotating disc shutter units 40a and 40b to Motor Driver 47a and 47b. Thus, a shutter 14 is opened. 
[0031] When a controller 50 integrates with the output of a photodetector 17, and measures addition 
light exposure and desired addition light exposure is obtained, a controller 50 drives delivery and 
Motors 45 a and 45b for the signal rotated 60 more degrees to Motor Driver 47a and 47b. Thus, a shutter 

14 is closed and exposure is ended. 

[0032] In addition, a controller 50 supervises rotary encoders 46a and 46b for Motors 45a and 45b 
during a drive, applies a rate servo to Motor Driver 47a and 47b, and is controlling the rate-location 
property at the time of the shutter wings 41a-43a, acceleration of 41b-43b, constant speed, and 
moderation. 

[0033] Next, the example of the device manufacture approach of having used the aligner which gave 
[ above-mentioned ] explanation is explained. Drawing 5 shows the manufacture flow of semi-conductor 
devices (semiconductor chips, such as IC and LSI, or a liquid crystal panel, CCD, etc.). The circuit 
design of a semi-conductor device is performed at step 1 (circuit design). At step 2 (mask manufacture), 
the mask which is the original edition in which the designed circuit pattern was formed is manufactured. 
At step 3 (wafer manufacture), a wafer is manufactured using ingredients, such as silicon. Step 4 (wafer 
process) is called a last process, and forms an actual circuit on a wafer with a lithography technique 
using the mask and wafer which carried out [ above-mentioned ] preparation. Step 5 (assembly) is called 
a back process, is a process semiconductor-chip-ized using the wafer produced by step 4, and includes 
processes, such as an assembly process (dicing, bonding) and a packaging process (chip enclosure). At 
step 6 (inspection), the check test of the semi-conductor device produced at step 5 of operation, an 
endurance test, etc. are inspected. A semi-conductor device is completed through such a process, and 
this is shipped (step 7). 

[0034] Drawing 6 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at step 1 1 (oxidation). An insulator layer is formed in a wafer front face at step 12 
(CVD). At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 
Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 

15 (resist processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is carried 
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out at a wafer with the aligner which gave [ above-mentioned ] explanation. The exposed wafer is 
developed at step 17 (development). At step 18 (etching), parts other than the developed resist image are 
shaved off. The resist which etching could be managed with step 19 (resist exfoliation), and became 
unnecessary is removed. By carrying out by repeating these steps, a circuit pattern is formed on a wafer 
multiplex. If the manufacture approach of this example is used, the semi-conductor device of a high 
degree of integration for which manufacture was difficult can be manufactured conventionally. 
[0035] 

[Effect of the Invention] Since this invention is constituted as mentioned above, effectiveness which is 
indicated below is done so. 

[0036] The shutter wing which shades exposure light is sharply reducible compared with the beam cross 
section of exposure light. By this, it lightweight-izes and improvement in the speed of a shutter can be 
greatly promoted for a shutter wing by small and reducing moment of inertia. The throughput of an 
aligner is sharply improved by carrying such a shutter for exposure, and the productivity of a semi- 
conductor device etc. can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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